Direct interaction of EEA1 with Rab5b.
The early endosomal autoantigen EEA1 is essential for early endosomal membrane fusion. It binds to endosomes via a C-terminal domain (EEA1-CT). To identify proteins interacting with EEA1-CT, we screened a human brain library in the yeast two-hybrid system. Fourteen clones reacted strongly with EEA1-CT. Sequencing of these clones revealed that they all contained the ORF of the small GTPase, Rab5b. Further two-hybrid analysis suggested that Rab5b also interacts with the N-terminus of EEA1 (EEA1-NT). The interaction of both EEA1-CT and EEA1-NT with Rab5b was confirmed biochemically, and was found to be GTP dependent. Confocal immunofluorescence microscopy indicated that EEA1 colocalizes with Rab5b on early endosomes. Although EEA1-CT and EEA1-NT interacted strongly with wild-type Rab5b in the two-hybrid system, we detected no interaction with wild-type Rab5a, even though GTPase-deficient mutants of both Rab5a and Rab5b interacted equally well with EEA1. This difference could not be explained by differences in intrinsic GTPase activities, as these were found to be very similar. Instead, we speculate that yeast may contain a GTPase-activating protein (GAP) activity that stimulates Rab5a but not Rab5b. In contrast, pig brain cytosol was found to contain a GAP activity that stimulates the GTPase activity of Rab5b in preference to that of Rab5a. These data provide evidence that EEA1 interacts with both Rab5a and Rab5b, and that the GTPase activities of the two proteins are differentially regulated in vivo.